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Abstract
During the Salzburg Global Seminar Session 565—‘Better Health Care: How do we learn about
improvement?’, participants discussed the need to unpack the ‘black box’ of improvement. The
‘black box’ refers to the fact that when quality improvement interventions are described or evalu-
ated, there is a tendency to assume a simple, linear path between the intervention and the out-
comes it yields. It is also assumed that it is enough to evaluate the results without understanding
the process of by which the improvement took place. However, quality improvement interventions
are complex, nonlinear and evolve in response to local settings. To accurately assess the effective-
ness of quality improvement and disseminate the learning, there must be a greater understanding
of the complexity of quality improvement work. To remain consistent with the language used in
Salzburg, we refer to this as ‘unpacking the black box’ of improvement. To illustrate the complex-
ity of improvement, this article introduces four quality improvement case studies. In unpacking
the black box, we present and demonstrate how Cyneﬁn framework from complexity theory can
be used to categorize and evaluate quality improvement interventions. Many quality improvement
projects are implemented in complex contexts, necessitating an approach deﬁned as ‘probe-
sense-respond’. In this approach, teams experiment, learn and adapt their changes to their local
setting. Quality improvement professionals intuitively use the probe-sense-respond approach in
their work but document and evaluate their projects using language for ‘simple’ or ‘complicated’
contexts, rather than the ‘complex’ contexts in which they work. As a result, evaluations tend to
ask ‘How can we attribute outcomes to the intervention?’, rather than ‘What were the adaptations
that took place?’. By unpacking the black box of improvement, improvers can more accurately
document and describe their interventions, allowing evaluators to ask the right questions and
more adequately evaluate quality improvement interventions.
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Background
Scientiﬁc approaches to improve processes of care in other industries
have gained popularity in healthcare. These approaches, labeled as
‘the science of improvement’, ‘improvement science’ or ‘quality
improvement’, are being used by practitioners to improve the quality
of care in facility or community settings. Quality improvement
approaches provide guidance for how to apply systematic thinking
and problem-solving techniques to improve a wide range of issues in
healthcare. Researchers seeking to evaluate whether these
approaches lead to improved outcomes have reported mixed results
based on the research method used [1–4]. Researchers have tended
to conduct literature reviews of published studies using quality
improvement approaches to assess whether the studies report the
level of rigor considered acceptable to draw a causal inference
between the activity and the outcome. These studies include rando-
mized control trials, quasi-experiments using comparison groups or
other methods enabling the establishment of a counterfactual.
Because quality improvement projects are conducted in complex
contexts, commonly accepted rigorous study designs are often not
used. For example, in a review by Moraros, 21 out of 22 selected
papers used pre–post designs without a comparison or control
group [3]. Because commonly accepted study designs are often not
used in quality improvement, researchers have been cautious about
attributing quality improvement approaches to improved outcomes.
However, these study designs may not be adequate in understanding
and learning from the complexity of quality improvement. Treating
quality improvement like a ‘black box’ will not serve the needs of
researchers or practitioners as it does not adequately describe the
process of the quality improvement intervention. In the Salzburg
Global Seminar, this was described as ‘unpacking the black box’, a
term we will use in this study.
What is the ‘Black Box’ of Improvement and Why
Unpack it?
There is a realization among researchers, evaluators and improvers
that quality improvement interventions cannot be understood out-
side of the context in which they occur. The success of a quality
improvement project depends on how the approach was tailored to
solve the problem in the context. Context is deﬁned by Øvretveit
simply as all factors that are not part of the intervention [5]. The
complex and inseparable relationship between an improvement
intervention and context means that we cannot treat quality
improvement as a ‘black box’ whose contents are mysterious.
Quality improvement interventions are difﬁcult to evaluate and even
harder to generalize without unpacking the ‘black box’ of each
intervention. Due to the relationship between improvement interven-
tions and context, it is difﬁcult to use traditional research designs to
evaluate the effectiveness of quality improvement.
The black box can be unpacked through descriptions of the
improvement intervention. Detailed information helps evaluators
identify what elements of a quality improvement intervention are
generalizable, versus those speciﬁc to the context. Unfortunately,
while this level of detail in improvement documentation is necessary,
it is uncommon [1].
A few studies have attempted to unpack the ‘black box’. For
example, Dixon-Woods et al. [6] developed an ex-post theory to
explain why a quality improvement project to reduce central venous
catheter bloodstream infection was successfully implemented in the
context of a cohort of hospitals in Michigan. In an unsuccessful
quality improvement project, Aveling compares the barriers to the
implementation of WHO’s surgical safety checklist in hospitals in
the UK and in an unnamed country [7]. In each example, to demon-
strate how improvement worked, or did not work within the con-
text, the ‘black box’ was unpacked to describe the relationship
between the interventions and context. However, these studies are
exceptions. There is no standard approach to describing what is
inside the ‘black box’ of improvement.
In this article, we will describe the Cyneﬁn framework [8] and
demonstrate how it can be applied to unpack the ‘black box’ of
improvement. We will reﬂect on the applicability of the frame-
work to four case studies presented during the Salzburg Global
Seminar on ‘Better Health Care: How Do We Learn About
Improvement’ [9].
Exploring Complexity: Four Case Studies
During the Salzburg Global Seminar, a session titled ‘Unpacking the
Black Box of Improvement’ was organized. In the session, a group
of participants presented case studies on improvement projects they
had designed, led or evaluated. Below is a description of each these
case studies.
Improving Household Water Quality: Ghana
This project aimed to improve the quality of stored household water
in 400 communities in Ghana. Research showed that containers
with small diameters were less likely to contain contaminated water
because it was impossible to dip hands into the container. To imple-
ment narrow-mouthed containers in communities that were trad-
itionally used to wide mouth containers, a quality improvement
approach was used with iterative Plan-Do-Study-Act (PDSA) Cycles
to test local adaptations of narrow-mouthed containers that would
be culturally and operationally acceptable, as well as local manufac-
turing options to make these containers available, and cleaning pro-
tocols for decontamination.
The intervention’s effectiveness was tested using a stepped-wedge
experiment and the water quality in narrow-mouthed containers
was compared to that in control communities using traditional con-
tainers. By end of the trial, some members of the control communi-
ties acquired narrow-mouthed containers, and some members of the
intervention communities had lost or given away theirs. For this rea-
son, an intention-to-treat evaluation of outcomes revealed no signiﬁ-
cant difference between the intervention and control groups in the
percent of households with contaminated water. However, an evalu-
ation of households that had narrow-mouthed containers, irrespect-
ive of the group, showed signiﬁcantly lower rates of contamination.
In this case, the problem was not with the intervention, but with the
complexity of its implementation.
Introducing a checklist to improve hospital discharge:
UK
A project conducted in a rural hospital in the UK aimed to improve
the quality, timeliness and consistency of hospital discharge for
adult patients by introducing a discharge checklist that was effective
in reducing delayed discharges and length of stay in other hospitals.
Over 20 members of staff were involved in reviewing and adapting
the checklist to make it consistent with local policies, practices and
language. The checklist was iteratively developed using PDSA tests
with small numbers of patients. Based on the results of these tests,
the checklist was assessed and revised.
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Following introduction into practice, challenges emerged. The
quality improvement team attempted to resolve challenges with sub-
sequent PDSA cycles. The discharge checklist was intended for use
within multi-disciplinary discussions to support patient review and
care planning which revealed problems with ward rounds processes
involving doctors and nurses doing rounds in isolation and poor
communication between staff about patient care plans. Attempts to
improve ward rounds processes identiﬁed dysfunctional relation-
ships between professional groups that also needed to be addressed.
Changes in ward rounds structures inﬂuenced other parts of the
system, including the availability of doctors for outpatient clinics,
requiring care negotiation. Other issues to be resolved included
streamlining documentation requirements for nursing staff and
improving radiology and pathology ordering and prioritization pro-
cesses to ensure timely feedback for discharge decision making.
After 18 months, the project achieved a reduction in length of stay
and the percentage of patients experiencing delayed discharge.
Identifying and managing high-risk women during
ANC: India
Zonal Hospital, Mandi, is a tertiary care, 300-bed hospital in a nor-
thern state in India. The antenatal clinic was a single room off the
hospital’s outpatient department open one half-day a week and
staffed by ﬁve nurses, who saw an average of 50 patients a day. The
nurses were not happy with the care they were providing. Only
1.4% of women who came to the clinic were identiﬁed as having a
high-risk condition (literature suggests that 10–15% of pregnant
women will have a high-risk condition requiring additional investi-
gations or care). On average, only 69 and 42% of women had their
blood pressure and hemoglobin measured respectively and this var-
ied considerably week by week. All nurses were to carry out all ante-
natal care (ANC) activities. There was no queue system, which
meant that women had to wait a long time for care and complained
about waiting. In response, nurses would sometimes skip different
aspects of care.
To address the wait times and ensure that all aspects of care
were carried out, the improvement team decided they would assign
tasks to speciﬁc staff and set up a queuing system. In the process,
the team realized that some nurses were unfamiliar with some of the
ANC tasks and needed to be retrained. Post-training trials of the
queueing system revealed variations in the level of utilization of vari-
ous stations which required multiple reallocations of tasks across
workstations. After these reallocations, the process stabilized.
Anemia control and prevention in under-5 children:
Mali
This project aimed to improve the delivery of evidence-based inter-
ventions to reduce the prevalence of anemia in pregnant women in a
district in Mali. The project involved the testing and implementing
interventions which included educating providers and staff; creating
job-aids; identifying a dedicated medical ofﬁcer for triage; educating
patients on danger signs for anemia; and public service messages
and advocacy at the community level.
The interventions listed were implemented and carefully tested in
three stages at the facility and community level. After each set of
changes was introduced, data were regularly collected and analyzed
based on agreed upon indicators. Interacting components of the
package signiﬁcantly improved the percentage of women tested for
anemia from 15 to 88%. Educational interventions aimed at service
providers on the importance of testing pregnant women’s hemoglo-
bin levels resulted in a 6-fold improvement in this practice from
May to October 2013. The progress of the intervention was tempor-
arily impeded by the unavailability of hemoglobin test strips from
October to December 2013.
Describing Complex Contexts: The Cyneﬁn
Framework
David Snowden, a researcher in complexity theory, developed the
Cyneﬁn framework (Cyneﬁn ‘is a Welsh word that signiﬁes the mul-
tiple factors in our environment and our experience that inﬂuence us
in ways we can never understand’ (Snowden and Moore 2007)) to
characterize contexts. The framework, shown in Fig. 1, has been
used to help managers assess their organizational environment and
choose appropriate decision-making strategies based on this assess-
ment. It has also been adapted by Michael Quinn Patton, an evalu-
ation expert, for use as an evaluation tool for developmental
evaluation [10].
The framework has been used to evaluate a global gender train-
ing program for a large international development agency [11], and
for evaluating mine and utility company safety [12]. The Cyneﬁn
framework is typically traversed counterclockwise starting from the
simple context in the lower right quadrant. Simple contexts have
repeating patterns and consistent events with clearly deﬁned cause
and effect relationships. The decision-making model in simple con-
texts is described as sense-categorize-respond. If an evaluation senses
that the desired outcome is not achieved, the causes are conﬁned to
one of few categories and the response can be based on a set of a
few simple rules.
The next quadrant in the Cyneﬁn framework, as displayed in the
top right of Fig. 1, describes a complicated context. In complicated
contexts, cause and effect relationships exist but are not obvious.
The decision-making model in a complicated context is sense-
analyze-response. Multiple pathways may exist linking cause and
effect, and if an evaluation senses that the desired effect size is not
achieved, some additional analysis by an expert can lead to the
appropriate response.
The top left corner of the Cyneﬁn framework is the most rele-
vant for quality improvement. Complex contexts are those in which
linkages between cause and effect may dynamically emerge through
learning and adaption, and these may vary by setting. The decision
model is probe-sense-respond. In complex contexts, a ﬁxed or static
evaluation will not allow us to sense the system—experimentation is
needed to probe the system and learn from it before an appropriateFigure 1 The Cyneﬁn framework for decision making.
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response can be generated. When properly conducted, the PDSA
cycle is an example of this model. In PDSA cycles, the Plan and the
Do steps probe the system in a structured way, the Study step senses
the results of the probe and the Act step formulates the response.
The bottom left quadrant of the Cyneﬁn framework is a chaotic
system. In a chaotic system, the link between cause and effect is
unknown and underlying patterns cannot be easily determined
through experimentation. An example of a chaotic system could be
a response to a disaster such as the recent Ebola outbreak in West
Africa [13]. In chaotic systems, the model is act-sense-respond.
Action needs to be taken ﬁrst, and learning sensed from these
actions can be used to formulate a response that hopefully moves
the system back towards structure and stability.
Unpacking the Black Box: Discussion and
Themes
A structured discussion followed the case study presentations at the
Salzburg Global Seminar, revealing several considerations when
unpacking the ‘black box’ of improvement. As demonstrated by the
case studies, achieving the goal in an improvement project requires
the project to adapt and respond to contextual inﬂuences and
resolve issues as they emerge. Contextual inﬂuences and issues are
not always fully anticipated or understood at the outset of the pro-
ject. Recognizing the ‘black box’ as the complex relationship
between improvement success and context, the following themes
should be described and documented.
a) Community and organizational culture matter
The role of culture is apparent in all four case studies. In the water
quality example, communities in other sites, with their own water
storage habits, cultural norms and modes of social engagement
could have engaged in behaviors different from what was observed,
in which case, the control group may not have obtained the narrow-
mouthed containers. What can be learned from this example is that
it is important to learn from and document how context inﬂuences
results. In this case, context inﬂuenced the spread of narrow-
mouthed containers to the control group. In the Mali case, commu-
nity mobilization strategies to encourage referral of women to the
ANC during the ﬁrst trimester of pregnancy were tailored to the
local socio-cultural context by incorporating both community and
facility involvement in the introduced interventions. In the UK
example, changes to work practices involved ensuring accurate
documentation of patient care plans. Ensuring accurate documenta-
tion ran into larger systems constraints, which needed to be changed
to yield improved results. What began as a simple intervention
revealed deeper contextual issues of workforce policies and resource
utilization.
b) Changes in one part of the system lead to hard-to-
predict changes in other parts of the system
In the UK example, what was initially seen as a simple intervention
(a discharge checklist) required changes to work policies and prac-
tices in multiple departments whose overall impact is difﬁcult to
assess. In India, changes in the workﬂow to reduce patient wait
times had effects on other processes. A change in the workﬂow to
reduce wait times, therefore, required changes to task allocation and
load balancing across multiple process steps. In Mali, while not eval-
uated, it is plausible that increased testing enhanced demand for test-
ing strips as increased demand for testing strips led to a temporary
stock out of testing strips that was not balanced by corresponding
increases in supply.
c) People in the system learn and adapt
In the Ghana example, community members learned about the
potential beneﬁts of narrow-mouthed containers and either acquired
some for themselves or gave them away. Understanding how this
took place and how the implementers responded are more important
for implementation than the outcome evaluation conducted. The
role of people and their responses to improvement implementation
activities play a large role in how an improvement intervention
works. In this case, the role of implementers and their responses to
implementation were not documented as part of the improvement
evaluation.
Implications for Describing the Black Box of
Improvement
The themes described above reﬂect the complexity of the ‘black box’
and reinforce the need for documentation describing the relationship
between context and the improvement intervention itself. However,
there is no standard terminology or taxonomy to do so, making it
difﬁcult to describe the black box of improvement. Applying the
Cyneﬁn framework can help with determining the appropriate cat-
egory within which an improvement intervention ﬁts and for deter-
mining the appropriate evaluation approach.
As in the case studies, improvers typically adapt their interven-
tions to account for the complex contextual environment by chan-
ging strategies, methods and tools, as needed. To create
generalizable knowledge about how an improvement intervention
works within context, improvers must unpack the black box to
translate tacit knowledge into descriptions that capture the context
of the improvement. Operating in complex contexts, quality
improvement interventions usually follow the probe-sense-respond
model of the Cyneﬁn framework, employing multiple PDSA cycles
and tests of change. Even when the intervention is documented,
there is a tendency to describe complex contexts as though they are
simple or complicated. The Cyneﬁn framework can be used to
describe the internal workings of a quality improvement interven-
tion, thereby unpacking the ‘black box’.
When using the Cyneﬁn framework, it is important to ask
guided questions about the context of the intervention. Questions
may include, but are not limited to:
• How did the implementers use probes to learn and adapt their
intervention?
• How was this learning and adaptation of the intervention used
to formulate a response?
• What elements of context inﬂuenced this work?
• What aspects of the learning and adaptation in this improvement
intervention are generalizable to other contexts?
Asking such questions enhances our understanding of generalizable
elements and context-speciﬁc characteristics of improvement
interventions.
Conclusion: Furthering the Salzburg
Conversation
Many applications of quality improvement in healthcare involve set-
tings that are complex, adaptive and evolve over time. However, we
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often describe quality improvement interventions as though they
function in simple or complicated systems. By failing to address
quality improvement interventions as operating in complex sys-
tems, we have not identiﬁed evaluation methods that capture the
complexity and context of improvement interventions. It is time to
use the energy from the Salzburg Global Seminar to bring research-
ers, evaluators and improvers together to create approaches that
describe and document quality improvement in a way that allows
us to learn what happens deep within the ‘black box’ of
improvement.
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